Background: Recent studies demonstrate that board-certified plastic surgeons are underrepresented amongst individuals posting public-directed marketing plastic surgery-related content on Instagram. However, peer-to-peer and education-based social media influence has not been studied. Twitter is a social media platform has been suggested to be useful for educating the masses and connecting with colleagues. Objectives: The purpose of this study is to identify the top influencers in plastic surgery on Twitter, characterize who they are, and relate their social media influence to academic influence. Methods: Twitter influence scores for the topic search "plastic surgery" were collected in July 2017 using Right Relevance software. The accounts associated with the highest influencer scores were linked to individual names, status as a plastic surgeon, board certification, location, and academic h-index. Results: The top 100 Twitter influencers in plastic surgery are presented. Seventy-seven percent of the top influencers are trained as plastic surgeons or facial plastic surgeons. Sixty-one percent of influencers are board-certified plastic surgeons or board-eligible/future eligible trainees. International plastic surgeons made up 16% of influencers. Other medical doctors made up another 10%. The other 13% of influencers were nonphysicians. Three-quarters of social media influencers were physically located in the United States. Academic h-index of social media influencers ranged from 0 to 62 (mean, 8.6). Conclusions: This study shows that the top plastic surgery social media influencers on Twitter are predominantly board-certified or eligible plastic surgeons and physically based in the United States. This study also provides the influencer network for other plastic surgeons to engage with to improve their own influence within the plastic surgery social media sphere.
Various social media platforms have been used by plastic and aesthetic providers to improve visibility, contribute to external marketing efforts, communicate with colleagues, and educate the public. This phenomenon within plastic surgery has been examined with many lenses, including from a business perspective 1 and an ethical perspective. 2, 3 There has even been literature suggesting the creation of academic tracks for promotion and tenure based on social media success. 4 The individuals who carry the most impact in social media circles are called influencers. The definitions of influencers vary, but generally these are individuals who have a significant footprint in their community. A study by Twitter and Annalect 5 found that social media influencers rival friends in building user trust, as 56% vs 49% of users rely on recommendations from friends vs influencers, respectively. Additionally, purchase intent increased 2.7× vs 5.2× when users are exposed to tweets from brands vs brand and influencer tweets, respectively. This highlights the importance of influencers in both dissemination of information and marketing.
While previous studies identified those people posting plastic surgery-related content on social media via hashtag analysis, 6 no study has focused on plastic surgery influencers on social media. Social media influence is more than just those who have the "top posts;" rather, influence is built by consumer engagement, content impact, and network with other influencers. Identification and characterization of these plastic surgery influencers can help us understand who is disseminating information about plastic surgery to the public and enable those new to social media to be able to improve their own influence by connecting with existing influencers. The major objective of this study is to identify the top influencers in plastic surgery on social media and analyze the group based on profession, board certification status, and physical location.
The academic parallel of social media influence is the Hirsch index or "h-index," which measures both the productivity and citation impact of a scientist. 7 Studies have shown that academic plastic surgeons have a mean h-index of 11.7 (range, 0-78). 8 In this study, we examine how the top social media influencers compare with respect to academic/scientific influence on the field of plastic surgery.
While there are many platforms of social media that can be studied, Twitter (San Francisco, CA) has become a space for multiple specialties, especially surgical, to allow experts to discuss cutting-edge concepts and disseminate information to the public. As many of these social media programs facilitate cross-platform posting, social media influencers on one platform are likely influencers on other platforms as well. Thereby, we chose to extract the top influencers in plastic surgery on a single platform (Twitter), as the content is more geared towards expert information and public information over marketing and self-promotion compared to other platforms.
METHODS
We utilized the Insight API from Right Relevance (www. rightrelevance.com, San Francisco, CA) to generate Twitter influence scores for the topic search "plastic surgery." Right Relevance software uses graph partitioning techniques to assign a numerical score of "influence" based on connections (follower/following) to other influencers on a particular topic and secondarily by engagement (views, likes, retweets). Twitter influence scores were obtained using the Right Relevance Insight API on July 15, 2017. The accounts associated with the highest influencer scores were ranked and placed in a database (Microsoft Excel, Seattle, WA). Accounts belonging to societies were excluded. 
RESULTS
The top 100 social media influencers in plastic surgery are presented in Supplementary Appendix A (available as Supplementary Material at www.aestheticsurgeryjournal.com). Seventy-seven percent of the top influencers are trained as plastic surgeons or facial plastic surgeons ( Figure 1 
DISCUSSION
This study is the first to characterize the top social media influencers within plastic surgery. We have found that a majority of these social media influencers are ASAPS eligible board-certified plastic surgeons. Social media influencers are predominantly physically located in the United States, however can be found in six other countries.
These results are in contrast to a recent study by Dorfman et al, 6 who found that only 17.8%, 26.4%, and 41.7% of top posts on Instagram (Facebook, Menlo Park, CA) were by board-certified plastic surgeons, non-ASAPS eligible physicians, and foreign surgeons, respectively. Our study found that 61%, 10%, and 16% of plastic surgery influencers on Twitter were board-certified plastic surgeons, non-ASAPS eligible physicians, and foreign surgeons, respectively. The difference in these results can be attributed to: (1) our analysis of influencers rather than individual top posts; and (2) inherent differences between users of Twitter vs Instagram.
Designation as an influencer requires not only high impact content, but integration into a network of other experts and followers in that particular niche. Therefore, becoming an influencer is more difficult than creating an individual viral post. Interactions with influencers serve as validation as an influencer, which would explain why we found that plastic surgeons vetted by ASAPS-inclusive boards tended to be included as influencers of plastic surgery. To become an influencer, one needs to be similarly vetted by existing influencer and follower network, which is more likely to occur for known board-certified plastic surgeons.
We found that Twitter was the most appropriate platform to identify plastic surgery influencers. Twitter is the social media platform that experts discuss current issues and serves as a podium for disseminating information to the public. Other platforms, such as Instagram, seem to be used by plastic surgeons for more branding and marketing purposes. 9 This is supported by previous studies that found Instagram posts to be more self-promotional (67.1% of posts) 6 compared to Twitter (37.0% of posts). 10 Therefore, it is not surprising that the top influencers on Twitter differ from the users with top plastic surgery-related posts on Instagram.
Aforementioned studies have cautioned using social media to identify plastic surgeons for procedures. These studies were focused on the platform as a place to find a surgeon or to market your practice. In contrast, Twitter serves as a unique space where the content is much more focused on technical and educational discussion. In reviewing the posts for this manuscript, we noted the content on Twitter to be much more technical − as Twitter seems to be more of a place where plastic surgeons are talking to each other, and creating an open dialogue for their own use. Perhaps the nature of these different spaces is the most important finding and the utilization of the platforms is the key take home message. Though Twitter may be dominated by many more "real" plastic surgeons with legitimate qualification compared to Instagram, it is not a place necessarily where the general public goes to browse for a surgeon. Previously, influence in plastic surgery was only measured by scientific publications, impact factors, and citations, which can be measured by a surgeon's h-index. Social media influence is a new way that plastic surgeons can accomplish the same goals of exchanging novel ideas and educating the general scientific community. Further legitimizing social media influencers as contributors to our field is our finding that the top social media influencers have a similar h-index profile (0-62; mean, 8.6 ± 10.3) as academic plastic surgeons (0-78; mean, 11.7 ± 9.9). 8 The concept of social media influence democratizes the sharing of ideas in plastic surgery to a larger circle than academic centers. In fact, there are discussions for utilizing social media influence as a metric in academic promotion and tenure. 3 
Limitations
An inherent weakness in this study is the proprietary algorithms used by Right Relevance to determine social media influence scores. While other companies may use similar algorithms to determine the top influencers in a niche, they may yield slightly different results given the weights used to determine influence. Given our anecdotal knowledge of many of the influencers on this list (who are frequently on podiums at our largest conferences, publish prolifically about social media, and are followed by the authors to learn about cutting edge concepts in plastic surgery), we are confident the list does represent the top influencers in plastic surgery. Given the algorithms used by Right Relevance study metrics by connections and engagements rather than just number of followers, it is unlikely that fake accounts infiltrated the influencer list.
Another weakness is that influence can change over time, and therefore the list of top influencers is dynamic. Our study is a just a snapshot of the top influencers at a static moment for analysis purposes in a dynamic social media environment. Compared to single viral posts, high influence in a large field such as plastic surgery is difficult to obtain and therefore may not change significantly over short periods of time. In other words, influence is cumulatively acquired as influencers continue to post, rather than determined at a single time point, therefore likely difficult to change. Repeated studies using similar methodology can help us determine the rate of change of the set of top influencers in plastic surgery.
Lastly, our study only looked influence in a single social media platform for many reasons described in the discussion. This prevents comparison of the top social media influencers across different platforms, such as Facebook, Snapchat, LinkedIn, or Instagram. Surgeon preference between these platforms varies over time (depending on popularity) and in different geographies. 11, 12 Future studies should determine how influence is calculated on these various platforms and similar lists of top influencers should be created. We hypothesize that given the ease of cross-platform posting and savviness with many social media platforms, the list of top influencers across other platforms in plastic surgery will be similar to the list we have determined.
CONCLUSIONS
The top influencers in plastic surgery on Twitter are presented in this study. In contrast to recent studies, a majority of these influencers are board-certified plastic surgeons and located in the United States. These influencers also have similar academic productivity to academic plastic surgeons. Social media has become a platform for plastic surgeons to interact for the general public but also a place for exchange of ideas between surgeons. Societies like ASAPS have utilized the platform to engage new members and to grow the influence and brand of their message. Understanding who influencers are is critical to ensure that legitimate information is presented by appropriately trained individuals. As social media becomes further ingrained in the practice and specialty of plastic surgery in the future, we need to strive to preserve the identity of plastic surgery despite all the brand dilution and misuse of the name by others online. In fact, now more than ever it seems more apparent that appropriately trained plastic surgeons need to step into authoritative roles in other social media platforms in order to continue to own our specialty and our influence in public.
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